suMMARY Juxta-articular adiposis dolorosa may be defined as the localised accumulation of painful fat near joints, most commonly the knee. It exists as a separate entity that must be distinguished from other causes of knee pain. We present 2 patients with this condition and review the literature. Various approaches to therapy are discussed. A classification of painful fat near joints is proposed.
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Juxta-articular adiposis dolorosa (JAD)-does it exist? What is it? Literally it means painful fat near a joint. We believe the condition does exist as a separate entity and that it may coexist with other disorders affecting joints. We describe 2 patients with this disorder and review the available literature. It is important to recognise the condition as a not so rare cause of knee pain. Nevertheless we have been unable to find a single publication about this disorder in the rheumatology journals and reviews. A classification of painful fat in and around joints is proposed, and various pharmacological and physiotherapeutic measures are discussed.
Case reports CASE 1 This patient is a 50-year-old Caucasian woman who presented with a 2-year-old history of bilateral knee pain associated with the development of tender fatty growths on the medial aspects of both knees. Later these masses became associated with painful paraesthesiae travelling down the anteromedial aspects of both calves. The knee joints did not swell. The patient had always been mildly obese. She was not menopausal. No other abnormalities were detected.
Physical examination revealed a mildly obese woman. She was normotensive. The only abnormalities were confined to her knees which revealed moderate valgus deformities bilaterally. Both knees had full range of motion, minimal crepitation, mild instability of the medial collateral ligaments, and no effusion. Just medial to each knee was a fist-sized mass of rather tense and extremely tender fatty tissue. There was also tenderness of both pes anserine bursae.
Investigations revealed a normal complete blood count, differential white cell count, and erythrocyte sedimentation rate. Biochemical tests were normal except for a serum calcium of 11 2 mg/dl, serum phosphorus of 2 * 3 mg/dl, and a serum parathyroid hormone level of 109 ,tlEq/ml (normal 90-100) (at the time of writing no disposition of her hyperparathyroidism has been made). Thyroid function tests, glucose tolerance test, RA latex, ANA, serum uric acid, and an electromyogram of both lower limits were normal or negative. Roentgenograms (including weight-bearing views) of both knees were also normal. A fat biopsy from the mass on the left knee was also normal.
A diagnosis of JAD was made. She was treated with aspirin, naproxen, indomethacin, and ibuprofen in full anti-inflammatory doses. None of the nonsteroidal agents relieved her pain. A course of carbamazepine (given elsewhere) was also without benefit. Local injection (of the painful fat) with lignocaine exacerbated her symptoms. Injection of the left anserine bursa with triamcinolone acetonide suspension and lignocaine was ineffective, and attempts at weight reduction were also unsuccessful. A trial of corrective shoes with medially wedged soles and heels in an effort to minimise valgus angulation and medial knee contact gave no relief. Finally, intermittent pneumatic compression (Jobst) was used in an attempt to compress the fat and possibly mobilise suspected local oedematous accumulations in fatty tissue. (1) Hoffa's disease (2) Premenstrual water retention syndrome C. Fat legs and orthostatic oedema (lipoedema) and to Dercum's disease is unclear. Indeed, they may represent a spectrum of the same disease expressing different levels of severity and associated systemic phenomena.
What Kling calls 'juxta-articular adiposis dolorosa' (Kling, 1937) , Gram terms 'symptom triad of the post-climactic period-adipositas dolorosa-arthritis genuum-hypertensio arterialis' (Gram, 1930) , and Smillie cells 'panniculitis-the fibro-fatty syndrome' (Smillie, 1974c) are probably the same disease and best called 'juxta-articular adiposis dolorosa'. Kling reported on 112 cases (Kling, 1937) . He observed accumulations of tender subcutaneous fat around joints. It occurred most frequently in obese women past middle age and was usually bilateral. It most commonly affected the knees, less frequently the elbows, and rarely the ankles and hips. The patients complained of pain, stiffness, or crepitus. Some had paraesthesiae. Many had menopausal symptoms and systolic hypertension, as would be expected in this age group. These patients often had depressed arches, varicose veins, acroparaesthesiae and vasomotor disturbances. Histologically, normal fat was found. Kling, feeling that this was an early stage of Dercum's syndrome, thought the evolution was as follows: initially in Dercum's syndrome there is a monoarticular (usually knee) hypersensitivity of subcutaneous masses of fat, then a successive involvement of other joints, and finally of the torso. The joint changes as such are minimal.
Gram described the frequent occurrence of obesity with tender subcutaneous infiltrations, 'deforming arthritis' of the knee, and arterial hypertension in women around and after the climacteric age (Gram, 1930) . It was commoner in multiparous women. The patients complained of obesity, dyspnoea, and palpitations. They often had vague shooting pains anywhere in their bodies. Some complained of 'rheumatic knees' with creaking and stiffness. Physical examination revealed multiple tender areas in subcutaneous regions. These areas were distinct infiltrations. X-rays often showed 'arthritis deformans' with osteophytes at the joint margins and intercondylar notches. He stated that Dercum's syndrome covers only the extreme cases.
Smillie reports that a common bilateral finding in women after the menopause is an ill defined fibrofatty mass situated over the anteromedial aspect of the medial tibial condyle (Smillie, 1974c) . The swelling may occur at any age, however. The mass is sometimes tender, and a peau d'orange effect may be felt when the mass is grasped between the thumb and finger. Smillie stresses that this disorder must be distinguished from pes anserine bursitis. He does not advise surgery and warns that a unilateral procedure leaves a poor cosmetic result. This appears to be the least severe end of the spectrum and similar to what both our patients suffer. We prefer to call this group of diseases 'JAD'.
What Allen and Hines called lipoedema of the legs may be yet another variant of this disorder (Allen and Hines, 1940) . Lipoedema (a syndrome characterised by fat legs and orthostatic oedema) affected only women (in their series). The patients had a long history of swollen legs, particularly below the knees; the swelling became worse when they were erect and during warm weather. Physical examination revealed obesity of the legs and buttocks. The oedema did not involve the feet. The fatty tissues were usually tender. Treatment with diuretics did not help. Heat and massage offered only temporary relief. They found elastic stockings were often not tolerated. Forty additional patients with 'lipoedema' were studied (Stallworth et al., 1974) . Normal fat was found on biopsy. Most had normal phlebograms and lymphangiograms. Stallworth et al. stated that the tenderness was localised to the subcutaneous tissue just below the knee, where a bulge of fat was prominent. They found compression bandages applied progressively more tightly at weekly intervals relieved most of their patients' symptoms. The pain and tenderness recurred when the bandages were removed. The patients thus required permanent support from knee to toe. Low fat diet, dependent drainage, and diuretics were of no help.
Dercum first described the syndrome which now bears his name (Dercum, 1892) . The cardinal features have been listed by Blomstrand et al., (1971) as: (1) Painful, circumscribed or diffuse, fatty deposits, often localised to the lower legs; (2) generalised obesity of women (it does occur in men), usually postmenopausal; (3) asthenia, weakness, and marked fatiguability; (4) psychic phenomena, including emotional instability, melancholia, epilepsy mental confusion, and true dementia.
The early reports of Dercum's syndrome noted variable pathology in endocrine glands at necropsy (Dercum, 1892; Dercum and McCarthy, 1902; Price, 1909; Winkelman and Eckel, 1925) . The evidence for a pluriglandular involvement was later doubted (Steiger et al., 1952) . The same authors also found a course of ACTH was of no benefit in treatment (Steiger et al., 1952) . Two patients with Dercum's syndrome were studied extensively (Blomstrand et al., 1971) . Both gave normal results to tests of thyroid, adrenal, and oestrogen function. There were abnormalities of fatty acid metabolism in both. In 1 patient only continuous epidural anaesthesia completely relieved the pain.
Mella found only minimal changes in the fatty tumours histologically (Mella, 1967) . She considered the 'lipomas' could be explained as an excessive amount of normal tissue. She thought the pain was due to pressure or stretching of nerves, or nerve trunks, by the fatty masses rather than neuromatous involvement in the tumour.
In family studies an inheritance pattern of autosomal dominance with variable expressivity appears to occur (Cantu et al., 1973) .
One patient with Dercum's syndrome was given intravenous lignocaine 400 mg daily (Iwane et al., 1976) . This gave maximal pain relief after 20 minutes, and it persisted for approximately 10 hours.
Another group of disorders of importance to consider are those that effect the infrapatellar fat pad. This wedge-shaped pad occupies the pyramidal space between the femur, tibia, and patellar tendon. It is covered with synovial membrane and projects into the cavity, to change shape with every movement of the joint (Smillie, 1974a) . It is effected by Hoffa's disease and what Smillie calls the 'premenstrual water-retention syndrome' (Smillie, 1974b) .
Hoffa described what he considered to be a 'hyperplasia inflammatoria' of the normal intraarticular adipose tissue in the knee (Hoffa, 1904) . He stated it could occur after even repeated slight trauma. The histology of the synovial fat pad reveals an extensive delicate network of fibrous strings interspersed with fat lobules the surface being covered with endothelial cells and small villi. Pain is felt on the medial side of the joint, and masses which are often larger than an egg may be palpated. Hoffa advocated surgical removal of the mass.
A woman who developed a radio-opaque mass after a fall on her knee 15 years previously has been described (Des Marchais and Gagnon, 1973) . Although the result of operation in their patient is not given, these authors also advocate surgical removal.
The premenstrual water retention syndrome is characterised by pain in both knees, one usually greater than the other (Smillie, 1974b) . The pain is made worse by progestogens and eased by wearing high heels. Reassurance is the only treatment required. The pathogenesis of this condition is attributed to the fact that premenstrually the swollen redundant fat pad becomes compressed during extension of the knee (limitation of knee extension by high heels probably explains their efficacy). The fat pad is supposed to have a considerable nerve plexus, and thus, with tension, pain results. The synovial membrane lining the fat pad is subject to compression, and with recurrence of the trauma at monthly intervals secondary inflammatory and fibrotic changes can occur.
We also examined 7 women with generalised massive obesity. None had localised fatty tissue masses. In addition we saw several moderately obese patients with localised fat hypertrophy around their knee joints in whom the fat was not tender. Thus in some patients the juxta-articular fatty masses may not be the cause of pain and a careful search for intra-articular or periarticular pathology should be made. In the experience of one of the authors (R.L.S.) osteoarthritis of the media ltibiofemoral compartment and/or pes anserine bursitis was the predominant site of the discomfort. Local corticosteroid injections into the knee joint or pes anserine bursa in these cases (in contrast to our case 1) has proved to be ofvalue in obtaining symptomatic relief. We thus conclude JAD is a real entity with a range of severity from what Smillie calls 'panniculitis' (Smillie, 1974c ) to Dercum's syndrome (Kling, 1937) . The importance of recognising this group of disorders is to distinguish painful fat pads near knees from other causes of knee pain such as osteoarthritis.
From the variety of treatments attempted it is apparent that none is completely satisfactory. In those patients whose primary disorder is JAD we recommend that an initial attempt be made to control symptoms with simple analgesics or nonsteroidal anti-inflammatory drugs and local heat or cold. Compression bandages can be tried. The role if any of continuous epidural anaesthesia (Blomstrand, et al. 1971) or daily intravenous lignocaine (Iwane et al., 1976) remains to be established.
It should be also noted that many of these patients have mild to moderate psychiatric illness such as depression or emotional lability, and this may contribute to their unsuccessful treatment, especially if secondary gain is involved. 
